Dupuytren's disease (DD) is a fibroproliferative disorder of unknown origin causing palmar nodules and flexion contracture of the digits. About 5% of individuals with DD are diabetic, with an increased prevalence that is proportional to the duration of the diabetes. The association with diabetes mellitus is well recorded, with a reported prevalence of between 3% and 32%. This review considers the evidence behind the association between DD and diabetes mellitus, considering the pathogenesis, clinical manifestations and therapies that can be found in the literature.
Introduction
DD is a benign nodular fibromatosis of the palmar fascia, affecting the hands, named after Baron Guillaume Dupuytren who was the first to operate on the condition. 1 Dupuytren's disease (DD) is a progressive fibro-proliferative disorder resulting in abnormal scar-like tissue in the palmar fascia leading to irreversible, permanent, and progressive contracture of the involved digits. DD leads to shortening of the skin anchoring ligaments of the palm (palmar fascia), which may lead to contracture of the digits. The overall incidence of DD in the Northern Europe is around 8%, rising to about 15% in those over 65 years. 2 DD is commonly bilateral, and "Dupuytren-like" fibrotic tissue can occur on the dorsum of the hand over the knuckles (Garrod's pads), feet (Lederhose's disease), and penis (Peyronies disease). It is usually more severe in one hand, but there is no relation to handedness. The ring finger is the most frequently involved, followed by the little finger, and then middle finger; the index finger and thumb are rarely involved. 3 The incidence of DD also increases with concurrent patient clinical conditions or factors such as diabetes, smoking, chronic alcoholism, seizures, and infection. 4 Although the reason for this association is unclear, microvascular changes in smokers may play a role. 5 
Prevalence in diabetes
About 5% of individuals with DD are diabetic, with an increased prevalence that is proportional to the duration of the diabetes. The association with diabetes mellitus (DM) is well recorded, with a reported prevalence of between 3% and 32% and an average of around 20%. 6, 7 It is equally common in both type 1 and type 2 diabetes, although it occurs at a younger age in patients with type 1 diabetes. 8, 9 DD occurring in diabetic patients is different from the condition in non-diabetic patients. There is a lower incidence of contractures, and fewer cases require surgery. 10 Usually DD is more common in men, but in diabetic patients the sex ratio is equal. 11 The exact relation of DD and diabetes has been the focus of much research. However, both conditions are common, and increase in prevalence with age. As a result, DD has been considered to be an early warning sign of diabetes or a late complication. 12, 13 
Pathogenesis in diabetic patients
Histologically, the cords of DD consist of a dense collagenous matrix containing fibroblasts, arranged along the longitudinal lines of stress. Nodules contain myofibroblasts in bundles of collagen. Investigators have proposed several hypotheses for the pathogenesis of DD. One cause may be localized ischemia and subsequent xanthine oxidase-derived free-radical formation from endothelial cells. 14 The basic pathophysiological process in DD is similar to wound healing involving fibroblast proliferation, collagen deposition and myofibroblast contraction driven by various growth factors such as transforming growth factor beta. 15 Research has revealed that lower concentrations of free radicals cause fibroblast proliferation in laboratory cultures. Because active fibroblasts produce free radicals as well, the fibroblasts induce an autocrine positive-feedback effect on themselves, causing further ischemia to the microvasculature. Research has shown that growth factors such as basic fibroblast growth factor (FGF), platelet-derived growth factor (PDGF), and transforming growth factor-beta (TGF-b) may signal the overproduction of the myofibroblasts and/or myofibroblastic activity of the fibroblasts. In addition, high levels of TGF-b may hinder apoptosis, or cell death, of the active myofibroblasts, unlike normal tissue healing. 16, 17 The increased concentration and activity of the myofibroblasts not only increase the total amount of collagen leading to the pathologic nodule but also cause remodeling of the normal collagen matrix and an increase in the ratio of type I collagen to type III collagen. Ultimately, the excess deposition of type III collagen and the formation of cross-links along the lines of tension on the palm and proximal digits result in contractures. The exact relation of DD and diabetes has been the focus of much research. However, both conditions are common, and increase in prevalence with age. As a result, DD has been considered to be an early warning sign of diabetes or a late complication. There has been much debate about whether diabetes is an aetiological factor for DD, or whether the two conditions are inherited together. It is unlikely that DM has an important role in the aetiology of DD, as most of those with DM do not get DD. Diabetes may only be a triggering factor. It may be that microvascular changes in DM encourage local hypoxia, and this could elicit DD in those who would otherwise not have been affected. 18, 19 The microvascular changes that have been seen in DD are noted to be similar to those found in DM.
Clinical presentation
The typical patient with DD is aged 50 years or older and presents with a palmar nodule and cord adherent to the skin, as well as with a flexion contracture (Figure 1 , 2). DD can be distinguished from other causes of hand contracture because it begins as a nodule and slowly progresses to contracture of the fingers. There is no relation between diabetic control and the severity of contractures, and DD has a generally milder form in diabetic patients. This suggests that diabetes may only be a triggering factor. During the physical examination, physicians should note the site of the nodule and the presence of contractures; bands; and skin pitting, tenderness, and dimpling. If contractures are present, the angles should be noted at the MCP and proximal interphalangeal (PIP) joints. DD must be distinguished from several other conditions that affect the hand, including trigger finger, stenosing tenosynovitis, a ganglion cyst, or a soft-tissue mass. Unlike Dupuytren's contracture (DC), trigger finger typically involves pain with flexion followed by the inability to extend the affected digit. Stenosing tenosynovitis may be distinguished from DD by pain and a history of overuse or trauma. A small, movable nodule that is tender to palpation at the metacarpophalangeal (MCP) joint is likely a ganglion cyst. A soft-tissue mass must also be excluded from the diagnosis, especially if the patient is significantly younger than the typical patient with DD and if he or she has no other risk factors. Disease progression is classified using a grading system. 20 The grading system by Tubiana is the most popular. 20 It primarily assesses the extension deficit. Tubiana subdivides the hand into five digito-palmar segments. Each segment consist of a finger including its palmar zone. For scoring purposes, the first interdigital space counts as part of the thumbs segment. For each segment, the palmar and digital lesions are assigned to a particular stage; the score of that particular longitudinal segment also reflects the stage. Each stage corresponds to a stepchange or an extension deficit of 45 degree of a finger or segment. The total deformity or contracture score of each finger is determined as the sum of extension deficit of all three digital joints. The degrees of severity or stages of flexion contracture of the fingers and their palmar segments can be divided into six stages, as follows (Table 1) Bilateral involvement is common, although one hand is usually more severely involved than the other; the patient's dominant hand is not a predictor of severity. 21 The fingers most commonly involved (in decreasing order) are the fourth, fifth, third, and second. Soft tissue tumors of the palm and digits may be confused with DD. In patients younger than 50 years, DD tends to progress faster than in older patients. 22 
Treatment
In the past, non surgical approaches to DC such as splinting, irradiation, ultrasonography, dimethylsulfoxide, vitamin E therapy, and allopurinol treatment were shown to be ineffective. [23] [24] [25] Disease initially can be managed expectantly, but injecting the nodule with a steroid 26 can be helpful. Surgery is recommended if function is impaired, contracture is progressing, or severe deformity is disabling. Although the option for surgery in DD is considered on a case-by-case basis. Timing of surgical intervention varies, but surgery is usually performed when the MCP joint contracture exceeds 40 degrees or when the PIP joint contracture exceeds 20 degrees. 27 The Hueston tabletop test is a good indication for referral: if a patient is unable to lay his palm flat on the tabletop, the test is positive 28 (Figure 3 ). Surgery is usually successful, but recurrence is common. Many surgical operations of different magnitudes are available. One common surgical approach is a limited fasciectomy removing involved fascia. For less extensive cases, fasciotomy (simple division) of contracted fascia may be performed by an open operation or a closed technique. The closed technique has been advocated using a blade or as percutaneous needle fasciotomy. This last technique should only be performed in selected cases and by a surgeon with detailed knowledge of hand anatomy. 29 For more extensive cases or recurrences, both skin and fascia may be removed en bloc (dermofasciectomy) and the wound skin grafted. This may reduce disease recurrence but not its extension. 30 Usually, a limited fasciectomy of the pretendinous cord is sufficient to establish normal function in the MCP joint. McFarlane favors use of a regional fasciectomy of the pretendinous cord to prevent recurrence of DC. 31 The evaluation of a PIP joint in DD is different from that of an MCP joint, and the prognoses differ as well. In PIP joint contractures, one should clearly define the method to be used in surgery, as well as discuss with patients their expectations, occupation, and activities that may require use of their hands. Given the difficulty of correcting severe disease, fasciectomy is indicated for any amount of PIP joint contracture. Unfortunately, recurrence is common. The procedures of choice in the PIP joint are dermatofasciectomy or extensive fasciectomy. Extensive fasciectomy prevents recurrence because the entire diseased fascia is removed, along with the central, lateral, spiral, natatory, and retrovascular cords, as well as any normal fascia that may later be affected.
In advanced cases an amputation may be necessary. Amputation is reserved only for cases without a surgical option for the contractures correction. Postoperative complications include loss of flexion, hematoma, skin sloughing, infection, edema, and reflex sympathetic dystrophy. The most common PIP joint postoperative complication is loss of flexion, which occurs in 6% of patients. The triad of hematoma, infection, and skin loss occurs in 3% of patients; Hematomas most often form in the palm, and they may be prevented by meticulous hemostasis, by removing the tourniquet before the wound is closed, and by rapid evacuation of hematomas, which prevents necrosis of tissue and skin and decreases the risk of infection.
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Discussion
Diabetes mellitus is a chronic metabolic condition characterized by persistent hyperglycaemia with resultant morbidity and mortality 
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from diabetes, or 2.8% of the population. 33 In addition diabetes is also associated with several musculoskeletal disorders of the hand, that can be debilitating (Table 2) . 34 Reference to the literature reveals that an association between DC and diabetes has been frequently suggested. A distinct pattern of DD in the diabetic patient came to be recognised. Signs are rare in the little finger and commoner in the middle finger. 35 Severe contractures requiring operative treatment are seldom encountered, suggesting that the common diabetic. DD is mild and of benign prognosis. The only other factor with which the incidence of DD in diabetes could be associated was age. Severity of diabetes did not correlate with the incidence of signs of DD. It was also interesting to note that the two most serious features of DD, bands and contractures, were more common in diabetic men than women. There was no obvious reason for this other than the many different clinical patterns of DD. The diabetic pattern could be of clinical importance in predicting disease, and an index group of patients with Dupuytren's signs in the fourth and third digital rays is being collected, so that in five years the group can be re-examined for the development of diabetes. In same studies the prevalence of DC in diabetic patients ranges from 3-32%, 36,37 compared with 13% in the general population. 38 Among patients with DC, 13-39% have diabetes. 39, 40 Noble et al. 41 in controlled clinical studies of adult diabetics found a 42% incidence of signs of DD. The incidence was highest in the older patients with a longer history of diabetes, but was not related to the severity of the diabetes. The features of DD in the diabetics has a distinctive pattern, being more severe in men than women and, compared with controls, having a radial shift towards the middle finger. The disease was mild and of benign prognosis, rarely needing operation. In a further study, 13% of patients with DD were found to have a raised blood glucose level. Fujinaka 42 described that limitation of joint mobility and painful disorder associated with inflammation of tendons and sheaths are more frequently observed on hands and shoulders. Most of these complications are not specific for diabetes mellitus, but more often in diabetic populations than in non-diabetic populations. On the other hand, destructive bone change due to diabetic polyneuropathy are commonly observed on lower extremities. Papanas et al. 43 say that there is evidence that disease of hands are significantly more frequent in patients with diabetes and also that they may be associated with diabetes duration, poor metabolic control and presence of microvascular complications. In a more general sense, though, there are other conditions affecting the hands, which also occur more frequently in diabetes. Treatment consists of optimising glycaemic control, physiotherapy, and hand exercises if required, and surgery only if function is severely affected. Several different surgical techniques can be used to remove the thickened fascia and correct the contracture: partial fasciotomy, complete fasciotomy, dermofasciectomy.
Conclusions
The etiology and pathogenesis of DD remains unclear. The literature suggests that the frequency of DD is ten times greater in diabetes than in the general population. DC can be considered a complication of diabetes and of the local neurovascular changes since both are often associated. The contracture is usually not severe in diabetes, is nodular in form, and usually crushes the palmar surface of the long and ring fingers. It is normally well tolerated by the patients and surgery is indicated when the deformity of the hand limit the function of the fingers. These procedures can return function to a disabled hand. 
